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f M u ` vii
Abstract
The enumeration problem of perfect matchings in graphs is an important sub-
ject in the graph theory. In general graphs, it is NP-hard. There are many ap-
plications of matching theory in quantum chemistry and in statistical physics. A
perfect matching of graphs is called the Kekulé structure by chemists and the dimer
configuration by physicists.
A central problem in statistical physics is the enumeration of perfect matchings
on lattices. Kasteleyn had derived explicit expressions of the numbers of perfect
matchings in a kind of quadratic lattices Qm,n,0 on the torus. Thomassen had
described all the regular tilings of the torus and the Klein bottle. In this thesis, we
consider the enumeration problem for perfect matchings in these graphs. Employing
the plane models of these graphs and the method of Tesler, we have following results
by enumerating Pfaffians. (1) An explicit expression for the number of perfect
matchings in the quadratic lattice Qm,n,r on the torus is obtained. Specially, the
case when r = 0 is the result of Kasteleyn. (2) Explicit expressions for numbers of
perfect matchings in some kinds of quadratic lattices embedded on the Klein bottle
are obtained. And entrpies (free energy per perfect matching) of these graphs are
gotten as the numbers of vertices tend to infinity.
Furthermore, the problem of enumerating perfect matchings in two types of
lattices (the so-called 8.8.4 and 8.8.6 lattices) embedded on the Klein bottle is con-














entropies of these graphs.
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